RESULTS AND DISCUSSION
Two ground and freeze-dried T. flabelliforme samples (300 mg) were subjected to rapid MeOH extraction followed by the removal of the salts and highly lipophilic material using C 18 SPE chromatography (MeOH/H 2 O/1.0% TFA). The 1 H NMR spectra in DMSO-d 6 of both semi-purified Trikentrion extracts displayed aromatic signals between δ H 6.59 and 6.87 and importantly, exchangeable NH proton signals between δ H 10.18 and 11.12. Previous studies of indole alkaloids by our group have revealed that the exchangeable NH proton typically manifests between δ H 10.0 and 12.0 in deuterated DMSO. [9] [10] [11] [12] HMBC experiments on the semi-purified extracts revealed that the exchangeable and aromatic protons both experienced couplings to carbon atoms resonating downfield of δ C 112 that were characteristic of sp 2 hybridized carbon atoms, possibly suggestive of the indole chemotype.
LC-MS analysis of the semi-purified extracts revealed ions that did not correspond to any of the known Trikentrion alkaloids, which prompted further investigations.
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A large-scale MeOH extraction of T. flabelliforme (voucher specimen: G303344)
followed by C 18 flash column chromatography (MeOH/H 2 O/1.0% TFA) and C 18 HPLC (MeOH/H 2 O/1.0% TFA), resulted in the isolation of two new metabolites, which we have named trikentramides A and B (9 and 10). Chemical investigations of an additional specimen of T. flabelliforme (voucher specimen: G306125) using similar chromatographic methods resulted in the identification of two additional alkaloids, trikentramides C (11) and D (12).
Trikentramide A (9, 0.4 mg, 0.012% dry wt) was isolated as an optically active yellow gum. The HRESIMS and 1D NMR data (Tables 1 and 2) (Figure 1 ). Weak COSY correlations from the aromatic proton (δ H 6.77) to the methine (δ H 3.06) and methylene (δ H 2.83) in the two spin systems indicated that the propyl and ethyl moieties were attached to an aromatic ring. HMBC correlations confirmed this linkage, with strong cross-peaks (suggestive of a three-bond coupling in an aromatic system) observed from the aromatic proton at δ H 6.77 (H-5) to the methylene carbon at δ C 24.4 (C-9) and the methine carbon at δ C 39.1 (C-6). Additional HMBC correlations from the two methine protons (δ H 3.06, 3.14) to the aromatic carbons [δ C 161.0 (C-5a) and δ C 128.5 (C-8a)]
suggested the formation of a five membered ring between the 1,3-dimethylpropyl unit and the benzenoid ring. The exchangeable proton at δ H 10.83 showed an HMBC coupling to a carbonyl group at δ C 183.7 (C-3), indicating the presence of a ketone functionality, and also showed HMBC correlations to carbons resonating at δ C 114.0 (C-3a) and 146.4 (C-8b) in the benzenoid ring. The last remaining and unassigned 13 C signal at δ C 160.3 suggested the presence of an additional carbonyl moiety in trikentramide A, however no HMBC correlations to this carbon were observed. Nonetheless, with all the atoms of 9 accounted for, and the requirement to satisfy eight degrees of unsaturation, a pyrrolidine-2,3-dione fused to the benzenoid system was established. HMBC data (vide supra) secured the regioisomer 159.3 (C-2), 184.3 (C-3), 117.7 (C-3a), 150.7 (C-7a)] 13 , showed only minor differences.
Thus the planar structure of trikentramide A was assigned as 9. NMR data indicated that the ethyl group in 9 had been replaced by a methyl singlet in 11.
The assignment was confirmed by the HMBC correlations from the methyl protons at δ H 2.42 (H-9) to the carbon atoms resonating at δ C 114.3 (C-3a), 138.5 (C-4) and 119.5 (C-5).
Therefore the planar structure of trikentramide C (11) was established. The relative configurations for 9-12 were established by comparison of their 1 H NMR data to the known trikentrin analogues. 3, 6 Previous studies on the trikentrins (1-5) had shown that large 1 H NMR chemical shift differences between the diastereotopic H-7 methylene protons (∆δ H-7a/H-7b > 1) were indicative of the cyclopentenyl unit containing methyl groups with a cis orientation, whereas no or minimal differences (∆δ H-7a/H-7b < 0.5) were diagnostic for the trans isomer. 3,6,14 Trikentramides A, C and D all had relatively large ∆δ H-7a/H-7b (i.e.
1.29, 1.29 and 1.34, respectively), indicating that they all possessed the cis configuration at the C-6 and C-8 positions. Trikentramide B was assigned as having a trans configuration due to its small ∆δ H-7a/H-7b value of 0.16.
Of particular interest for this class of compounds was the extreme downfield chemical shift of C-5a (~δ C 160) in 9-11. We wanted to validate this electron deficient position and its corresponding deshielded 13 C resonance by generating theoretical NMR chemical shifts.
Density functional theory (DFT) is a branch of physics that can be used to elucidate important properties concerning molecular structure. 15 The generation of a theoretical electron density through DFT can be used to predict NMR chemical shifts. 16 In some recent examples, this has confirmed regiochemistry of functional groups, as well as bond connectivity between atoms in a variety of small organic molecules. 17, 18 To calculate theoretical NMR shielding constants for the trikentramides, the corresponding diastereomeric structures were subject to molecular mechanics energy minimization and subsequent conformational searches using MMFFs. 19 Each minimum energy conformer was further optimized using DFT with the B3LYP/6-31G(d,p) functional and basis set combination. Analysis of the theoretical 13 C NMR shifts of 9 generated by GIAO calculations enabled us to confirm the extreme downfield position of C-5a (Table 3) . Using identical GIAO calculations (to those used for 9), the theoretical 13 C NMR chemical shifts were also calculated for 10-12 (Supporting Information). The calculated values for C-5a in 10-12 were in good agreement with the assigned experimental values. Furthermore, an image displaying the relative electron density for 9 was generated by mapping the lowest unoccupied molecular orbitals (LUMO) onto the electron density surface as seen in Figure 3 . The image clearly indicated a relatively low electron density at C-5a compared with other aromatic carbons, hence explaining the downfield C-5a shift.
There has been success in establishing and confirming relative configurations, using DFT-GIAO NMR calculations coupled with the DP4 analysis in a number of cases. [28] [29] [30] For example, the relative configuration of the plant alkaloid nobilisitine A was recently revised based on comparison of experimental NMR data and DFT-GIAO generated NMR data, together with DP4 probability. 29, 31 Having already generated DFT data, it was simple to use the theoretical 1 H NMR data to confirm our assignment of the relative configurations for 9-
12.
The DP4 analysis showed that the 1 H NMR experimental data for 9 (Table 4) was most consistent with the theoretical chemical shifts calculated for the cis isomer, with a probability of greater than 99.9%. In contrast, the DP4 probability indicated that the experimental data for 10 were most consistent with the theoretical data calculated for the trans isomer (> 99.9% probability). These assignments were consistent with results from previous studies of related molecules. 3,14 The theoretical NMR data for the cis isomer of 11 was most consistent with the experimental data of 11, and again, the cis theoretical NMR data of 12 correlated with the experimental data of 12 (Supporting Information).
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The cyclopenta[g]indole structure class has rarely been reported, and the natural occurring trikentrins, and herbindoles A-C are the only examples to date. 32 While a substructure search of the Dictionary of Natural Products database using the indole-2,3-dione fragment identified 20 natural products from a variety of sources including bacteria, marine mollusks and plants, 9-12 are the first report of these oxidized indole derivatives from a marine sponge. 32 In addition the cyclopenta[g]indole-2,3-dione motif present in trikentramides A-C has never been reported.
CONCLUSIONS
A review of the literature together with the application of a simple and rapid SPE protocol coupled to NMR analysis has led to the identification of four new indole alkaloids from two specimens of Trikentrion flabelliforme. In addition to standard NMR and MS techniques, theoretical NMR calculations generated through DFT supported the structures.
EXPERIMENTAL SECTION
General Experimental Procedures. Specific rotations were recorded on a JASCO P-1020
polarimeter. UV spectra were recorded on a JASCO V-650 UV/Vis spectrophotometer. NMR Australia in September of 1995, with the voucher specimen (G306125) also deposited at the Queensland Museum. This species and the genus were recently re-described and revised. 33 Both samples were immediately frozen upon collection and transported to the Eskitis Institute, where they were freeze-dried, ground and stored as dried powders in air-tight containers in the dark in a temperature controlled environment (~20 °C). Computational Chemistry. All structures were subject to geometry optimization in 
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